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Poliomyelitis (polio)

Polio is caused by a human enterovirus called the poliovirus 
Wild polioviruses are those that occur naturally

The poliovirus consists of an RNA genome enclosed in a protein shell called a capsid 

There are three serotypes of wild poliovirus – type 1, type 2, and type 3 – each 
with a slightly different capsid protein

In this final stage of polio 
eradication, only type 1 and type 3 
wild poliovirus continue to 
circulate in endemic areas 

Both are highly infectious and 
both cause paralytic polio

Type 1 is the most pervasive strain 
of poliovirus and type 3 is at very 
low levels



Vaccine-derived polioviruses (VDPV)
Vaccine-derived polioviruses (VDPVs) are rare strains of poliovirus that have 
genetically mutated from the strain contained in the oral polio vaccine.

Types of vaccine‐derived poliovirus
There are three types of vaccine‐derived poliovirus:
1. circulating vaccine‐derived poliovirus (cVDPV)
2. immunodeficiency‐related vaccine‐derived poliovirus (iVDPV)
3. ambiguous vaccine‐derived poliovirus (aVDPV)

VAPP and VDPV
Vaccine‐associated paralytic poliomyelitis (VAPP) occurs in an estimated 1 in 2.7 million 
children receiving their first dose of oral polio vaccine

Episodes due to cVDPV are rare 
Between 2000 and 2011 – a period in which more than 10 billion doses of OPV were given 
worldwide – 20 cVDPV outbreaks occurred, resulting in 580 polio cases. In the same period, 
wild poliovirus paralysed over 15 500 children





poliomyelitis



1988– – Polio was endemic in 125 countries 

2016  – Polio remains endemic in two 
countries – Afghanistan and Pakistan

polio paralysed more than 1000 children 
worldwide every day 

Case breakdown by country
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Jonas Salk 1914 - 1995

1955 the Cutter Incident
200,000 people were inadvertently injected with live 
virulent polio virus: 70,000 became ill, 200 were 
permanently paralyzed, and 10 died

5,394,000 were vaccinated in 
1955.

Albert Bruce Sabin 1906 - 1993



Comparison of Oral Polio Vaccine (OPV) and Inactivated Poliovirus Vaccine (IPV). 

Aamir Shahzad Clin Infect Dis. 2009;49:1287-1288



Vaccination strategies

Routine immunization (national programmes)
WHO/UNICEF: In 2014, 86% of infants around the world received 3 doses of polio vaccine 
(global coverage was 75% in 1990)

Supplementary immunization

National Immunization Days (NIDs)

Synchronized NIDs

Targeted “mop‐up” campaigns











Global switch in oral polio vaccines
Situation report

Total countries and territories
confirmed as no longer using tOPV:

155 / 155 (as of 18 May)

Total countries and territories
that have submitted a switch validation report:
149 / 155 (as of 07/06/2016)

Any remaining trivalent OPV 
stock must be collected and 
destroyed according to 
national guidance



(Sabin-IPV)
ongoing research

•To meet this objective, the Global Polio Eradication Initiative is pursuing a multi-
pronged research agenda:

dose-reduction strategy using intradermal administration of fractional IPV doses
• schedule requiring fewer doses (for example, two doses given six months apart)
• adjuvant use to reduce the quantity of antigen required in the vaccine
• IPV production processes to facilitate manufacture in low-cost sites.

IPV nanopatch



Surveillance

Acute Flaccid Paralysis (AFP) surveillance

Nationwide AFP (acute flaccid paralysis) surveillance is the gold standard for detecting cases of poliomyelitis. The
four steps of surveillance are:

1.finding and reporting children with acute flaccid paralysis (AFP)
2.transporting stool samples for analysis
3.isolating and identifying poliovirus in the laboratory
4.mapping the virus to determine the origin of the virus strain.

Environmental surveillance





Western Pacific Region
Mum Chanty

Cambodia 1997

Americas Region

Luis Fermin Tenorio

Peru 1991

European Region
Melik Minas
Turkey 1998

South East Asia
Rukhsar Khatoon
India 2011



WHO Region of the Americas: declared polio free in September 1994

VAPP in the Postelimination Era in Latin America and the 
Caribbean, 1992–2011 72 VAPP in vaccine recipients

119 VAPP in contacts

Circulating vaccine-derived poliovirus (cVDPV)

2000‐2001 DoR/Haiti
2005: 5 cases of polio in Amish group

Morbidity & Mortality Weekly Report 2005
Imported Vaccine-Associated Paralytic Poliomyelitis

2009: Transmission of imported vaccine‐derived poliovirus in an undervaccinated
community in Minnesota

Wild poliovirus
On 18 June 2014, the National IHR Focal Point for Brazil reported the isolation of wild 
poliovirus type 1 (WPV1) from sewage samples collected in March 2014 at Viracopos
International Airport, in Campinas municipality in the State of São Paulo



CHINA polio free since 1999  

July ‐ October 2011: China experienced an outbreak caused by imported wild 
poliovirus type 1 from Pakistan 
The outbreak affected 10 young children and 11 adults, and resulted in 2 deaths

China adopted four core strategies
• high routine immunization coverage with three doses of poliovirus vaccine

• supplementary doses of OPV to all children mainly under five years of age 
during SIAs, with some SIAs in expanded age‐groups according 
to epidemiological evidences

• surveillance for wild poliovirus

• targeted “mop‐up” campaigns

On October 29, 2000, the Regional Commission for the Certification of Poliomyelitis 
Eradication certified that the Western Pacific Region (WPR) of the World Health 
Organization (WHO) is free of indigenous wild poliovirus transmission.

3 cVDPV type 1 cases in the 
Philippines during 2001

2 cVDPV type 1 in the China in 
2004 and 2 type 2 cases in 
2012

11 cVDPV type 1 cases in Laos 
during 2015‐ 16



2010: confirmed polio cases
in Tajikistan

2013‐2014

2015 Ukraine 
Status: infected by cVDPV
Wednesday, October 21, 2015
Nationwide polio immunization 
campaign under way in Ukraine

The response in Ukraine has been nothing short of 
shameful. In response to previous concerns, levels of 
coverage of all vaccine programmes remained very 
low. No budget was allocated for vaccines and no 
vaccines were procured. There has been no public 
communication or social mobilization campaign of 
any note and as a result false and damaging rumours
about vaccine safety have been able to take root



Protection
provided by 
OPV after 10 
doses



WHO African Region

Friday, September 25, 2015
WHO Removes Nigeria from Polio Endemic List
Nigeria
•No wild poliovirus type 1 (WPV1) cases have been reported 
in 2016. No cases were reported in 2015. 
•No new environmental samples of type 2 circulating vaccine-
derived poliovirus (cVDPV2) were reported this week. The 
most recent positive sample was collected 23 March 2016.
A second campaign using monovalent oral polio vaccine 
type 2 will take place in the north east of Nigeria on 13 –
18 June. The Director General of the World Health 
Organization has authorized the vaccine release from the 
global stock pile.

West Africa
National Immunization Days (NIDs) are planned in August in 
Côte d'Ivoire, Guinea and Sierra Leone and Subnational 
Immunization Days (SNIDs) in Niger in September. 
In October, NIDs are planned in Benin, Guinea, Liberia, Mali 
and Sierra Leone, and SNIDs in Mauritania.



Polio Public Health
Emergency

Temporary Recommendations 
to Reduce International Spread 
of Poliovirus 

WHO Eastern Mediterranean Region





What happens if we do 
not act now

More than 400 million 
children currently receive 
the necessary 
immunization every year 
to prevent polio. If the 
international community 
changes course and 
divests in polio 
eradication, large 
numbers of children will 
no longer be immunized 
and new cases of polio 
will spread. There could 
be as many as 200,000 
cases within 10 years, 
every single year, all over 
the world. 

Michel Zaffran, Director, Polio 
Eradication, WHO


